Purification and characterization of Plasmodium yoelii adenosine deaminase.
Plasmodium lacks the de novo pathway for purine biosynthesis and relies exclusively on the salvage pathway. Adenosine deaminase (ADA), first enzyme of the pathway, was purified and characterized from Plasmodium yoelii, a rodent malarial species, using ion exchange and gel exclusion chromatography. The purified enzyme is a 41 kDa monomer. The enzyme showed K(m) values of 41 μM and 34 μM for adenosine and 2'-deoxyadenosine, respectively. Erythro-9-(2-hydroxy-3-nonyl) adenine competitively inhibited P. yoelii ADA with K(i) value of 0.5 μM. The enzyme was inhibited by DEPC and protein denaturing agents, urea and GdmCl. Purine analogues significantly inhibited ADA activity. Inhibition by p-chloromercuribenzoate (pCMB) and N-ethylmaleimide (NEM) indicated the presence of functional -SH groups. Tryptophan fluorescence maxima of ADA shifted from 339 nm to 357 nm in presence of GdmCl. Refolding studies showed that higher GdmCl concentration irreversibly denatured the purified ADA. Fluorescence quenchers (KI and acrylamide) quenched the ADA fluorescence intensity to the varied degree. The observed differences in kinetic properties of P. yoelii ADA as compared to the erythrocyte enzyme may facilitate in designing specific inhibitors against ADA.